Coenzyme A stimulates collagen production in cultured fibroblasts; possible mechanisms in enzymatic and gene expression.
Coenzyme A, a cofactor in enzymatic acetyl transfer reactions, stimulates collagen production in cultured fibroblasts. The mechanisms involved in this collagen stimulation were investigated. Enzymatic studies using radiolabeled procollagen as substrate revealed that coenzyme A enhanced prolyl hydroxylase activity. Prolyl hydroxylase is a key enzyme in collagen synthesis acting by hydroxylation of proline residues in procollagen peptide, which is necessary for stabilizing collagen. Northern blot analysis demonstrated that coenzyme A also enhanced mRNA levels of both the alpha subunit of prolyl hydroxylase and the alpha1 chain of type I collagen. The levels of protein production of prolyl hydroxylase and type I collagen were also increased in cultured fibroblasts by coenzyme A, which correlated well with observations from Northern blotting. On the other hand, coenzyme A did not stimulate the activity nor the gene expression of two other processing enzymes: lysyl hydroxylase, which provides the sites for glycosylation and crosslinking between collagen peptides, and lysyl oxidase, a fundamental enzyme in intermolecular crosslinking. These results indicate that coenzyme A stimulates collagen production by at least two separate mechanisms: by enhancing prolyl hydroxylase activity as well as stimulating gene expression of the alpha subunit of this enzyme, and by stimulating gene expression of alpha1 chain of type I collagen.